1 



MOVABLE PERSONAL COMPUTER USING SYSTEM 
IN A MOTOR VEHICLE 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to a movable personal computer using 
system in a motor vehicle that is capable of using a movable personal 
computer in the motor vehicle to show a virtual image of a screen on a 
display of the movable personal computer to a passenger. 

10 

2. Description of the Related Art 

A mobile phone, a Personal Digital Assistance (PDA), a movable 
personal computer such as a notebook sized personal computer, and the like 
are usually used indoors and outside. Some of these items are brought 
15 into motor vehicles and attached to an instrument panel for their usage. 

A conventional mobile phone using system in a motor vehicle of 
this kind is disclosed in, for example, Japanese patent laying-open 
publication NO. Tokkai 2002-127834. This system has a cradle that holds 
20 and supplies electric power to a hand-held sized communication terminal 
including a cellular phone, and a stay which is attached to an instrument 
panel to support the cradle. This enables hand-free use of the hand-held 
sized communication terminal in a motor vehicle to communicate with an 
exterior of the vehicle. 

25 

Another mobile phone using system in a motor vehicle of this kind 
is disclosed in, for example, Japanese patent laying-open publication NO. 
Tokkai 2002-236632. This system has a mobile phone that is supplied 
with electric power from the motor vehicle and communicates with an 
30 exterior of the vehicle, an on-board wireless communication terminal to 
communicate with outside servers, and an on-board navigation system that 
receives necessary information selectively from the mobile phone and the 
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wireless communication terminal. 

The above known conventional mobile phone using systems in 
motor vehicles, however, encounter such a problem in that functions 
5 available in the systems are specialized to be within narrow limits and their 
displays are too small to show various information during vehicle running. 

Compared with the hand-held sized communication terminal such 
as a mobile phone and a PDA 3 a movable personal computer, such as a 
10 notebook sized personal computer, has various functions including, for 
example, electronic mail, voice recognition, advanced graphics, and the 
like, and a wide screen display to display many characters and graphical 
contents in an easily viewable way. 

15 If the movable personal computer is held on an instrument panel 

and used in such a conventional manner as described above, the computer 
needs a large space outside of the instrument panel. This results in that a 
field of view from a driver's seat is narrowed and/or the computer 
interferes with driving operation, such as a steering wheel operation. 

20 Moreover, when its display is in sunlight, it exhibits poor visibility of a 
screen on the display. 

It is, therefore, an object of the present invention to provide a 
movable personal computer using system in a motor vehicle which 
25 overcomes the foregoing drawbacks and can use a movable personal 
computer with good visibility of its screen and without narrowing a field of 
driver's view or interfering with a driving operation. 

SUMMARY OF THE INVENTION 

30 According to the present invention, there is provided a movable 

personal computer using system in a motor vehicle comprising: a PC holder 
which is arranged inside an instrument panel of the motor vehicle to hold a 
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movable personal computer in the instrument panel in a manner that the 
movable personal computer is attachable to and detachable from the PC 
holder; and a virtual image displaying device that shows a virtual image of 
a screen on a display of the movable personal computer attached to the PC 
5 holder so that the virtual image can be seen from a passenger compartment 
of the motor vehicle. The virtual image displaying device shows a virtual 
image reflecting a partial area of the screen that appears with information 
different from another partial area of the screen appearing at the same time, 
and is capable of moving to selectively shift the virtual image of the screen 
10 from the one partial area to the another partial area of the screen. 

Therefore, in this movable personal computer using system, a driver 
can use the movable personal computer with good visibility of its screen 
and without narrowing the field of driver's view or interfering with a 
15 driving operation. 

Moreover, the movable personal computer can execute various tasks 
quickly and show its executed results, including different information, on 
the screen at the same time. These executed results can be selectively 
20 shown as a reflected virtual image by the virtual image displaying device. 
At this time, the virtual image displaying device shows only a partial area 
of the screen, which reduces a size of the virtual image displaying device. 
Nevertheless, the virtual image displaying device can show many virtual 
images of various information by moving over the screen. 

25 

Preferably, the virtual image displaying device has a mirror moving 
mechanism to move the virtual image displaying device over the screen of 
the display and shift virtual images according to a shift demand signal. 

30 Therefore, the virtual image displaying device can be made smaller 

and move to a partial area of the screen showing information that a driver 
needs, and display this information to the driver. Moreover, the screen 
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and processing ability of the movable personal computer can be used at a 
high performance level. 

Preferably, the movable personal computer receives vehicle state 
5 information from the motor vehicle to output alert information to a driver 
of the motor vehicle. 

Therefore, the movable personal computer can obtain information 
on a vehicle state and decide whether or not alert information is to be 
10 shown by the virtual image displaying device. This alert information 
brings safe driving to the driver. 

Preferably, the movable personal computer is prevented from use in 
a normal personal computer mode when a vehicle speed exceeds 
15 substantially zero Km/h, and is allowed to be used in the normal personal 
computer mode when the vehicle speed becomes substantially zero Km/h. 

Therefore, use in the personal computer mode is prevented during 
vehicle running, which brings safe driving to the driver, not distracting his 
20 or her attention from a driving operation. 

Preferably, the movable personal computer using system in a motor 
vehicle further comprises: a wireless communication facility to 
communicate between the movable personal computer and outside of the 
25 motor vehicle, and wherein the movable personal computer shows an 
incoming result received by the wireless communication facility when a 
vehicle speed becomes substantially zero Km/h. 

Therefore, the movable personal computer can receive the incoming 
30 result, such as an E-mail, but not show it on the virtual image displaying 
device while the motor vehicle is running to assure safe driving. This 
results in that a user can see the incoming result immediately when the 
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motor vehicle stops. 

Preferably, a data connector of the PC holder is connectable to a 
data input/output connector of a movable personal computer so that a 
5 Controller Area Network of the motor vehicle and the movable personal 
computer are linked to each other. 

Therefore, the movable personal computer and the Controller Area 
Network of the motor vehicle can be linked to each other to exchange data 
10 of information between them and use the data. 

Preferably, the PC holder has a height adjuster that adjusts a holding 
position of the movable personal computer in a vertical direction when the 
movable personal computer is held by the PC holder. 

15 

Therefore, the movable personal computer can be easily adjusted to 
an appropriate height so that a driver can see a virtual image through the 
virtual image displaying device in a natural attitude. 

20 Preferably, the virtual image displaying device is arranged inside 

the instrument panel, and the instrument panel has an opening through 
which the virtual image of the screen on the display of the movable 
personal computer can be seen from a passenger compartment of the motor 
vehicle. 

25 

Therefore, a driver can see the virtual image through the opening of 
the instrument panel. 

Preferably, the movable personal computer has a body and a display 
30 that is connected to and rotatable with respect with the body so that the 
display and the body can be rotated relative to each other and form a figure 
such as one of V-letter shaped, L-letter shaped, and U-letter shaped figures 
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to face a screen on the display to the virtual image displaying device when 
the movable personal computer is held on a PC holder. 

Therefore, it becomes easier to take the movable personal computer 
5 into and out of the PC holder. 

Preferably, the movable personal computer is a notebook sized 
personal computer. 

10 As a notebook sized personal computer has a high leveled 

processing ability and a wide screen that can show various information, the 
movable personal computer using system can utilize its high leveled ability. 

Preferably, the movable personal computer is connectable to a 
15 Controller Area Network of the motor vehicle to communicate with an 
on-board device. 

Therefore, the movable personal computer and the on-board device 
can exchange information so that the movable personal computer can use 
20 this information. This results in that the movable personal computer can 
show information concerning a vehicle state, such as a vehicle speed, an 
engine rotational speed, navigation information, and the like. 

Preferably, the PC holder has a lift mechanism that adjusts a 
25 holding position of the movable personal computer in a vertical direction 
when the movable personal computer is held on the PC holder. 

Therefore, the lift mechanism can locate the movable personal 
computer so that the driver, in a normal driving attitude, can see a reflected 
30 image of the screen on the display via the virtual image displaying device. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The objects, features and advantages of the present invention will become 
apparent as the description proceeds when taken in conjunction with the 
accompanying drawings, in which: 

5 FIG 1 is a perspective view showing a movable personal computer using 
system, with a movable personal computer just before being held in a PC 
holder, of a first embodiment according to the present invention; 

FIG. 2 is a schematic side view showing an inside of the movable personal 
10 computer using system where the movable personal computer is held on the 
PC holder, and also illustrating a physical relationship between a mirror 
member of the movable personal computer using system and driver's eyes; 

FIG 3 is a perspective view showing the movable personal computer and a 
15 mirror member moving mechanism of the movable personal computer 
using system in FIGS. 1 and 2; 

FIG 4 is a schematic diagram showing a connection relationship of the 
movable personal computer and a CAN of a motor vehicle through a USB 
20 connecting port; 

FIG 5 is a flowchart executed by the movable personal computer when it is 
held in the PC holder of the movable personal computer using system; and 

25 FIG 6 is a perspective view showing a movable personal computer using 
system, with a movable personal computer just before being held in a PC 
holder, of a second embodiment according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 Throughout the following detailed description, similar reference 

characters and numbers refer to similar elements in all figures of the 
drawings. 
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First, a movable personal computer using system in a motor vehicle 
of a first embodiment according to the present invention will be described 
with reference to accompanied drawings. 

5 

Referring to FIGS. 1 and 2 of drawings, movable personal computer 
using system 3 is provided inside an instrument panel 2, also called a 
dashboard, so that a driver, as a user of the movable personal computer 
using system 3, can use it at a driver's seat position in a passenger 
10 compartment 1. 

The instrument panel 2 is formed with an opening 22 under a visual 
display 21 so that a movable personal computer 4 can be inserted through 
the opening 22 and set to the movable personal computer using system 3 
15 when a steering wheel 7 is tilted upward beyond the opening 22. 

In this first embodiment, the movable personal computer 4 is a 
notebook sized personal computer. The personal computer 4 has a body 
42 containing a central processing unit (CPU) and memory, and provided 
20 with a keyboard on its screen 410 side surface and a display 41, such as a 
Liquid Crystal Display, with the screen 410 showing processed results of 
the CPU. 

The display 41 and the body 42 are connected rotatably to each 
25 other in a manner that they can be moved with respect to each other. 
When the personal computer 4 is used, the display 41 and the body 42 are 
moved to form a figure such as one of V-letter shaped, L-letter shaped, and 
U-letter shaped figures. 

30 In this embodiment, the display 41 and the body 42 are moved to 

form a V-letter shaped figure when it is used in the movable personal using 
computer system 3. Namely, the screen 410 side of the display 41 and a 



keyboard side on the body 42 of the personal computer 4 are rotated with 
respect to each other by approximately 360 degrees from a closed position 
to a fully opened position so that their sides are located at each outer side 
with their back sides, top outer side of the display 41 and bottom side of the 
5 body, facing each other. When not used, the screen 410 and the keyboard 
are located in a closed position such that they face and contact each other. 

Referring to FIGS. 2 and 3 , the movable personal computer 
using system 3 has a PC holder 3 1 to hold the movable personal computer 

10 4 5 a lift mechanism 32 that moves the PC holder 31 in an upward and 
downward direction, a movable mirror member 33 to show a reflected 
image of the screen 410 on the display 41 of the personal computer 4, and a 
mirror moving mechanism 38 to move the movable mirror member 33 in 
longitudinal and lateral directions over the screen 410 on the display 41. 

15 The movable mirror member functions as a virtual image displaying device 
of the present invention. 

The PC holder 3 1 has a not-shown restrainer to restrain the personal 
computer 4 on a flat upper surface of the PC holder 3 1 . The PC holder 3 1 

20 is provided with the lift mechanism 32 having two links joined rotatably to 
each other at their middle portions to form an X-letter shape. The two 
links are connected at their one ends with the PC holder 31 and at their 
other ends with a support member of the instrument panel 2. The links are 
driven by an electric motor, not shown, to move toward and away from 

25 each other, resulting in the PC holder 31 moving upward and downward as 
indicated by an arrow 321 in FIG. 2. When the personal computer 4 is set 
to or removed from the PC holder 31, the lift mechanism 32 sets up the PC 
holder 3 1 at a predetermined height so that the personal computer 4 can be 
passed through the opening 22 of the instrument panel 2. 

30 

Note that the opening 22 is designed to have a width wider than the 
personal computer 4, so that a user can put his fingers into empty spaces of 
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opening 22 formed at both sides of the personal computer 4 and catch hold 
of the both sides of it when it is inserted into or removed from the opening 
22. 

5 Over the PC holder 31, there is provided the movable mirror 

member 33 having a mirror that reflects images of characters, text, graphics, 
and the like on the screen 410 of the display 41 so that driver's eyes E can 
see them. This mirror is designed to have a size so as to reflect only a 
partial area of the screen 410, for example, one-quarter of the screen 410 of 
10 the display 41 as shown in FIG. 3. 

The screen 410 on the display 41 shows information different from 
each other in four partial areas, a first to fourth partial area 410 a , 410b, 
410c, and 410d of the screen 410 at the same time in this embodiment. 

15 For example, one of these partial areas shows vehicle state information 
which is needed for normal driving of a motor vehicle, such as a vehicle 
speed and an engine speed, another partial area shows alert information, 
which is not necessary in normal driving but needed in special cases, such 
as alerts concerning a fuel remaining amount and an engine temperature, 

20 and the other partial areas show different information such as navigation 
information and the like. 

The movable mirror member 33 is adjusted to have an inclination 
with respect to the screen 410 so that its screen image are seen as images 
25 on a plane perpendicular to a direction of driver's gaze, which results in 
that a driver can easily see a reflected virtual image of the screen 410 on 
the display 41. 

The mirror moving mechanism 38, as shown in FIG. 3, includes a 
30 first driving part 34 attached to a bottom portion of the movable mirror 
member 33, a first rail 35 extending in a longitudinal direction of the motor 
vehicle, two second driving parts 36a and 36b connected to end portions of 
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the first rail 35, respectively, and two second rails 37a and 37b extending 
along a latitudinal direction of the motor vehicle. 

The first and second driving parts 34 5 3 6a, and 36b contain 
5 respectively a pinion driven by a electric motor, while the first and second 
rails 35, 37a, and 37b have respectively a rack on an upper side thereof to 
respectively mate the pinion of the first and second driving parts 34, 36a, 
and 36b. By the racks and the pinions driven by the electric motors, the 
first driving part 34 can move side to side on the first rail 35 as indicated by 
10 an arrow 411, and the second driving parts 36a and 36b can move, with the 
first rail 35 and the first driving part 34, back and forth on the second rails 
37a and 37b as indicated by an arrow 412. 

Therefore, the movable mirror member 33 is capable of moving in 
15 the longitudinal and latitudinal directions over the screen 410 for covering 
each partial area 410a to 41 Od of the screen 410 so as to shift their reflected 
images such that a driver can see and be given different information 
according to his or her requirements. 

20 Referring to FIG. 4, the personal computer 4 is connectable to a 

cellular phone 43 to send and receive information between the personal 
computer 4 and an exterior of the motor vehicle, such as the Internet 
Network. The cellular phone 43 functions as a wireless communication 
facility of the present invention. 

25 

The personal computer 4 has a USB connecting port 44 to connect 
to a Controller Area Network (CAN) BUS line 6 in the motor vehicle 
through USB - CAN interface 61 for exchanging information between the 
CAN and the personal computer 4 when they are linked. The CAN BUS 
30 line 6 is linked with a vehicle speed sensor 81 outputting a vehicle speed 
signal, a fuel sensor 82 outputting a fuel remaining amount signal, an 
engine speed sensor 83 outputting an engine speed signal, an engine control 
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unit (ECU) 5 outputting information on an engine state, a navigation 
system, not shown, and the like. The vehicle speed sensor 81, the fuel 
sensor 82, the engine speed sensor 83, the ECU 5, and the navigation 
system function as on-board devices of the present invention. 

5 

Next, an operation of the movable personal computer using system 
3 will be described with reference to the drawings. 

In order to use the movable personal computer using system 3, the 
10 personal computer 4 is set to the PC holder 31 of the movable personal 
computer using system 3. 

Namely, the personal computer 4 is brought into a passenger 
compartment 1 of the motor vehicle. Then, the screen 410 on the display 
15 41 and the keyboard on the body 42 are moved to be in a position opposite 
to each other. 

Then, the steering wheel 7 is tilted upward, resulting in exposure of 
the opening 22 of the instrument panel 2. Through the opening 22, the 
20 personal computer 4 is inserted and set to the PC holder 3 1 of the movable 
personal computer system 3 in such a state that the keyboard on the body 
42 contacts the PC holder 31, and the screen 410 on the display 41 turns 
upward to face the mirror of the movable mirror member 33. 

25 At this setting step, the personal computer 4 and the CAN are 

connected by the USB port 44 of the personal computer 4 and the USB - 
CAN interface 61, which allows exchange of information therebetween. 

After these settings, a height position of the personal computer 4 is 
30 adjusted by the lift mechanism 32 so that the driver, in a normal driving 
attitude, can see a reflected image of the screen 410 on the display 41 
through the movable mirror member 33. 
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The CPU of the personal computer 4 executes a flowchart shown in 
FIG. 5 as follows. 

5 The personal computer 4 receives a vehicle speed signal from the 

vehicle speed sensor 81, a fuel remaining amount signal from the fuel 
sensor 82, an engine speed signal from the engine speed sensor 83, and 
information on an engine state from the ECU 5. Additionally, the 
personal computer 4 sends and receives information to and from the 
10 exterior of the motor vehicle through the cellular phone 43. 

At step SI, the CPU of the personal computer 4 determines whether 
or not a vehicle speed V exceeds substantially zero Km/h. If YES, flow 
goes to a step S2, while, if NO, it goes to a step S6. 

15 

If YES, the CPU judges that the motor vehicle is running, which 
prevents the personal computer 4 from working in a normal personal 
computer mode so as to acquire safe driving. Herein, a normal personal 
computer mode denotes a mode that personal computers normally have 
20 processing functions, which are not necessary for driving of a motor 
vehicle, including word processing, electronic mailing, and the like for 
example. 

To the contrary, while the motor vehicle is running, the personal 
25 computer 4 executes tasks for acquiring information necessary for driving 
of the motor vehicle, based on information obtained from the ECU 5, the 
vehicle speed sensor 81, and the other sensors. 

At the step S2, the personal computer 4 causes the display 41 to 
30 show vehicle speed V and the engine speed Ne to the driver on one of the 
partial areas 410a to 41 Od of the screen 410, for example, the first partial 
area 410a. The movable mirror member 33 is moved by the driving parts 



34, 36a, and 36b to be positioned over the one of the partial areas 410a to 
410d 5 in this embodiment, the first partial area 410a as shown in FIG. 3, 
and show a reflected image of information on the vehicle speed V and the 
engine speed Ne to the driver to assist normal driving of the motor vehicle. 

5 

Then, the flow goes from the step S2 to a step S3. At the step S3, 
the personal computer 4 receives engine state information from the ECU 5, 
a fuel remaining amount signal from the fuel sensor 82, and an engine 
temperature signal from an engine temperature sensor through the CAN 

10 BUS line 6, and determines based on the above information whether or not 
alert information, concerning a fuel remaining amount and an engine 
temperature for example, is necessary to be conveyed to the driver. This 
judgment is based on whether or not a fuel remaining amount becomes 
below a predetermined amount, and whether or not an engine temperature 

15 becomes beyond a predetermined temperature. If one of these judgment 
is YES, the CPU of the personal computer 4 judges alert information to be 
displayed to the driver. 

If judgment at the step S3 is YES, the flow goes to a step S4, while, 
20 if NO, it returns to the step SI. Note that the alert information appears on 
another partial area of the partial areas 410a to 410d, for example, the 
second partial area 410b on the screen 410 of the display 41, whether or not 
the alert information is necessary for the driver. 

25 At the step S4, the movable mirror member 33 is moved by the 

driving parts 34, 36a, and 36b, based on a shift demand signal to be 
positioned over the another partial area of the screen 410, the second partial 
area 410b displaying the alert information and show a reflected image of 
this information to the driver. 

30 

The flow goes from the step S4 to a step S5. At the step S5, the 
CPU counts time elapsing from a starting time of showing the alert 
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information to the driver by the movable mirror member 33. Then, after a 
counted time becomes a predetermined elapsed time, the movable mirror 
member 33 is moved from a position over the second partial area 410b 
showing the alert information to a position over the first partial area 410a 
5 showing information for normal driving, such as the vehicle speed and the 
engine speed. Therefore, continuously displaying the alert information is 
avoided and vehicle state information is shown to the driver, which brings 
to the driver information pertaining to safe driving. 

10 The third partial area 410c displays, for example, navigation 

information based on a GPS antenna, not shown. The movable mirror 
member 33 is moved to a position over the third partial area 410c to reflect 
its virtual image according to a user's demand. When the driver wants to 
use navigation information, the driver can obtain it, for example, by 

15 pressing a shift button, not shown, to output a shift demand signal to the 
CPU. 

On the other hand, when the motor vehicle comes to a halt, the flow 
goes to the step S6. At this step, the personal computer 4 is allowed to 
20 shift to the normal personal computer mode. 

Moreover, the personal computer 4 receives E-mails from the 
exterior of the motor vehicle through the cellular phone 43 even while it is 
running, which enables the personal computer 4 to show received E-mails 

25 and their contents, as incoming results of the present invention, when the 
motor vehicle stops. These received E-mails are shown on the fourth 
partial area 410d whether the motor vehicle is running or not. 
Nevertheless, an operation of E-mail to send and/or receive is prohibited 
while the vehicle speed exceeds substantially zero Km/h. When the 

30 vehicle speed becomes substantially zero Km/m, the user can see the 
E-mails immediately. 
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After utilization of the movable personal computer using system 3, 
in order to stop it, the personal computer 4 is powered off. 

When the driver wants to use the personal computer 4 outside, the 
5 driver can insert his or her fingers into the opening 22 and pull it out 
through the opening. At this time, the USB connecting port 44 of the 
personal computer 4 is disconnected from the USB - CAN interface 61. 

As described above, utilization of the movable personal computer 4 
10 with the movable personal computer using system 3 in the motor vehicle 
has the following advantages. 

Information stored in the movable personal computer 4 can be 
transferred without a movable storage medium such as a CD-ROM, a 

15 Floppy Disk, and the like, and used in the movable personal computer 
using system 3. This function reduces duplication of communication such 
that each device communicates with the same server to obtain the same 
information therefrom, which can provide seamless communication 
between the motor vehicle and the exterior thereof, for example, home, 

20 office, and the like. 

In addition, this movable personal computer using system 3 has 
thief protection, in that the movable personal computer 4 is hard to see 
from outside of the motor vehicle regardless of whether it is set on the PC 
25 holder 31. This reason comes from the personal computer 4 being set 
inside the instrument panel 2 and obscured thereby, and the display 41, 
whose screen 410 is reflected as a screen image by the movable mirror 
member 33, of the personal computer 4 being located backward and inside 
of the instrument panel 2. 

30 

When the movable personal computer 4 is set to the movable 
personal computer using system 3, held on the PC holder 31, and the USB 
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connecting port 44 and USB - CAN interface 61 are connected to each 
other, the personal computer 4 and the CAN line 6 of the motor vehicle are 
linked to each other as shown in FIG. 4, which enables exchange of data 
therebetween. For example, in this embodiment, the personal computer 4 
5 receives data from the vehicle speed sensor 81, and other sensors 82 and 
83. 

The display 41 can shown different information on its screen 410 at 
the same time, for example, not only the above described instrument 

10 information such as a vehicle speed, an engine speed and the like, but also 
information inputted from other on-board devices such as the ECU 5, the 
navigation system and the like. Additionally, the personal computer 4 has 
an ability to display in various manners. The movable mirror member 33 
can move to a position of one of the partial areas 410a to 41 Od of the screen 

15 410 and show its reflected image to a driver. Additionally, the movable 
mirror member 33 enables the driver to see images in the same color as the 
screen on the display 41 of the personal computer 4, so that the driver can 
easily realize what is displayed. 

20 The personal computer 4 and the motor vehicle are associated with 

each other so that the personal computer 4 is capable of displaying on the 
instrument screen information about the motor vehicle, obtained from the 
vehicle speed sensor 81 and the like, while its use as a personal computer is 
restricted during vehicle running. This brings safe driving to the driver, 

25 for not distracting his or her attention from a driving operation. 

A screen image, which the driver sees, can be easily changed into a 
various colored image, another desirable image selected by a driver, or the 
like by changing these on the screen 410 on the display 41. The screen 
30 image can show alert or important information about the motor vehicle 
obtained from CAN. These screen images can arrest the driver's attention 
more certainly. 
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Moreover, as the personal computer 4 has various functions much 
more than mobile phones and the like, the driver can use its functions in the 
motor vehicle. 

5 

As the personal computer 4 and the on-board devices are linked to 
each other through USB connecting port 44 and the CAN line, the on-board 
devices are capable of utilizing information stored in the personal computer 
4 for their own uses. 

10 

As the display 41 is located inside of the instrument panel 2, it is 
not exposed to the sun directly. This results in that the display 41 is set 
under circumstances of adequate brightness for seeing a screen image, is 
eye-friendly, and is protected from malfunction caused by long exposure to 
15 sunlight. 

Referring to FIG. 6 of the drawings, there is shown a movable 
personal computer using system in a motor vehicle of a second preferred 
embodiment according to the present invention. 

20 

In this second embodiment, a setting position of a movable personal 
computer using system is different from the first embodiment, but other 
parts are similar to the first embodiment. 

25 The movable personal computer moving system of this embodiment 

is located inside and at a middle part of an instrument panel 2. 
Accordingly, an opening for inserting a personal computer 4 and display 
part 8 with a mirror member, not shown, are next to a steering wheel 7. 

30 The personal computer 4 is linked to a navigation system and the 

like and displays different information, including navigation information, 
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on a plurality of partial areas of a screen on a display. A mirror member 
can move to shift reflected virtual images of one of the partial areas of the 
screen according to a driver's need. 

5 This movable personal computer system does not need to have a tilt 

mechanism for the steering wheel. 

The embodiments of the present invention have been described 
above, but specific structure of the present invention is not limited to these 
10 embodiments. The present invention includes any change in design 
without departing from the gist of the invention. 

A screen of the present invention may display different information 
on a plurality of partial areas, not only four as in the first embodiment, at 
15 the same time. 

A virtual image displaying device may be composed of a plurality 
of movable mirror members. In this case, some or all of the movable 
mirror members are rotated between a not-seen position, in a horizontal 
20 state for example, and a reflecting position, in a tilted state as shown in 
FIGS. 2 and 3. 

The movable personal computer 4 is not limited to a notebook sized 
personal computer, or data processing device, and a data processing device 
25 that has functions similar to those of a personal computer may be used in 
this movable personal computer using system. 

The PC holder may have an additional function as a loader/ejector 
that brings a personal computer 4 in and out through the opening 22 or 9. 

30 

When the personal computer is used in a normal computer mode, it 
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may be connected to an additional keyboard. 

A movable personal computer using system in a motor vehicle may 
have an auxiliary display to display minimum information necessary for 
driving and of on-board devices when a display of the computer is failed or 
when the computer is not set to the using system. 

A wireless communication facility of the present invention may be a 
wireless communication device other than a cellular phone. 

The entire contents of Japanese Patent Application No. Tokugan 
2003-072505 (filed Mar. 17, 2003) is incorporated herein by reference. 



